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SUMVARY

The U. S. Fish and WIldlife Service, National Park Service, Bureau of Indian
Affairs and Bureau of Land Managenent propose to i mpl enent the Tanana/ M nchum na
I nteragency Fire Mnagenent Plan. The fire plan applies to approximtel y
31, 000, 000 acres of Federal, State, Native Corporation and other private |ands
in central interior Alaska. The plan contains four fire managenent alternatives
or options that range from inmedi ate and aggressive suppression to no initial
attack. Inplenentation of the plan, which is the preferred alternative, allows
for the use of cost effective strategies to reduce fire suppression expendit ures,
and to assure responsiveness to | and manager/owner objecti ves.

DECI SI ON RECORD

Adopt preferred alternative(s) as shown on Appendix E and inplenment special
considerations (Table 9). This decision is in conformance with existing | and-use
pl ans where applicable. No significant negative inmpacts will occur; therefore,
an environnmental statenment is not required.



ALASKA | NTERAGENCY FI RE MANAGEMENT PLAN
TANANA/ M NCHUM NA AREA
AND
ENVI RONMENTAL ANALYSI S

l. | NTRODUCTI ON
A. AUTHORI TY AND PLANNI NG TEAM COWPCSI TI ON

This plan is being prepared with the approval and support of the Al aska Land
Use Council (ALUC). The ALUC was forned in 1980 by a provision of the Al aska
National Interest Lands Conservation Act (AN LCA).

The ALUC designated a Fire Managenent Project G oup to organi ze and coordi nate
i nteragency fire managenent. The group is conposed of representatives from
Doyon, Limted (for Al aska Federation of Natives); Al aska Department of Fish
and Game; Al aska Departnent of Natural Resources; National Park Service; U S
Fish and Wl dlife Service; Bureau of Land Managenent; Bureau of Indian
Affairs; U S. Forest Service Region 10; and U.S.F.S. Institute of Northern
Forestry.

The Tanana/ M nchumina Fire Planning Team is a working group under the Fir e
Managenent Project Goup. It is conmposed of representatives from

Tanana Chi efs Conference, Inc.
Doyon, Limted
State of Al aska
Departnment of Natural Resources
Department of Fish and Game
U. S. Departnent of the Interior
Fish and Wldlife Service
Nati onal Park Service
Bureau of Indian Affairs
Bureau of Land Managenent
U. S. Department of Agriculture
Forest Service, Institute of Northern Forestry

B. GOALS AND OBJECTI VES

The purpose of this plan is to provide an opportunity for |and managers wthin
the planning area to acconplish their |and use objectives through cooperative
fire managenment. W recogni ze that the managenment options developed in this
pl an shoul d be ecol ogically sound, operationally feasible, and flexible enough
to change as new objectives, information, and technol ogy becone avail abl e.

The objectives of this plan are to ensure:

1. The coordi nation and consolidation of fire prevention activities,
i ncl udi ng education, regul ation, enforcenment, and burning restrictions.



2. Aggressi ve and continued suppression action on fires which
threaten human life, identified private property, and physical devel opnents.

3. A regular reviewto facilitate nodification by individual parties
or between parties with shared boundari es and/or concerns.

4. Mai nt enance of total control by affected | and managers/owners in
selecting the fire nanagenent options in the |lands that they admnister.

5. Identification, pronotion, and (where possible) prioritization of
needed research related to fire managenent and fire's role within the planning
unit.

6. Selection of fire managenment options to help realize current
resource managenent objectives in a manner which maxim zes the effectiveness
of each doll ar spent.

7. That the treatnment of options other than total and i mediate
suppression is as conprehensive in planning, design, and operationa
guidelines as the treatnent if total and i mredi ate suppression is planned.

C. GENERAL GUI DELI NES
The plan was prepared within these general guidelines:

1. The boreal forest is a fire-dependent ecosystem which has evol ved
in association with fire, and will lose its character, vigor, and faunal and
floral diversity if fire is totally excluded

2. The plan will be formul ated under existing | and ownership and | and
use plans. This recogni zes that |and ownership will change continually for
several years, and that |and use plans are in various stages of conpletion.
Yearly reviews, nodifications, and updates of the plan will be made
accordingly. (See Section H.)

3. This plan will be inplemented during the 1982 fire season.

4. The plan will replace the current policy of total suppression with
a conprehensive fire managenent programfor the planning area.

5. This plan will establish fire managenent options which each |and
manager can apply according to his own | and use objectives and constraints.
Each | and manager is expected to incorporate changes in |and use objectives
into the plan each year. Selection of a fire nanagenent option does not
precl ude t he devel opnment of prescribed burning prograns by any | and
manager / owner .

6. The functions of allocation of forces, detection, and prevention
wi Il be considered and addressed as needed to acconplish objectives of the
pl an.

7. Cost effective strategies will be explored to reduce fire
suppression costs, pronote resource managenent, and assure responsiveness to
all |and managers' objectives.



D. RELATIONSH P TO LAND USE PLANNI NG

This plan is not a | and use plan. Rather, it is a guide to coordi nate use of
fire suppression forces anong a wide variety of |and nanagers and to pronote a
conprehensi ve fire managenment program It does not devel op | and use
objectives; it inplenents these objectives relative to fire managenent.

Unfortunately, [and use planning has only been conmpleted within very smal
portions of the planning area. Thus, specific objectives have not been

devel oped for nost of the planning area. Neverthel ess, |and managers are

gui ded by basic policies and objectives which can be stated w thout |and use
pl anning (e.g., protection of human life). These policies and objectives
provide a solid foundation for this planning effort. As nore specific

obj ectives are devel oped by various | and nanagers, they will be incorporated
into this plan.

The status of |and use planning for individual agencies is reviewed bel ow.
Native Corporation - Planning is in prelimnary stages of collecting

information. No specific planning is underway although the need is recognized
to pronote effective use of resources.

State of Alaska - The State has conpleted | and use allocations in nost of the
area. Ceneral |and use planning for the eastern part of the area has begun
ant is scheduled for conpletion in md-1982.

National Park Service - Conprehensive | and use planning has begun for Denal
Nati onal Park and Preserve.

Fish and Wldlife Service - The Nowi tna Refuge was added to the Fish and
Wldlife Refuge systemby P.L. 96487. No specific |and use planning has been
done.

Bureau of Land Managenent - The Utility Corridor Land Use Plan, covering a 6
to 24 mle wide strip along the Trans-Al aska Pi peline was approved on

Sept enber 29, 1979. The Anchorage District conmpleted a plan for the

sout hwestern part of the area in 1981. The bal ance of BLMIland is not covered
by a | and use pl an.

E. CURRENT FI RE MANAGEMENT PCLI CY

Al'l participating agenci es subscribe to a policy of inmedi ate and aggressive
initial attack, followd by aggressive, sustained attack until the fire is
suppressed. This policy can only be nodified when mandated by safety

consi deratl ons or |ack of nen/equi pnent, or when an approved fire managenent
plan is in effect. The Tanana/ M nchum na Fire Managenent Plan constitutes such
a pl an.



The USDI, Bureau of Land Managenent and the State of Al aska currently provide
all fire suppression forces in the planning area. The State protects the

nort heastern corner of the area, including State, Federal, and private |ands.
The BLM protects the remai nder of the planning area, including State, Federal
and private | ands.

VWiile the State and BLM still provide all suppression forces, the policies and
obj ectives under which fire is managed are changing radically. The Nationa
Envi ronnmental Protection Act, Federal Land Policy and Managenent Act,
Endangered Species Act, and other |aws have stimul ated the change in policy
fromfire suppression to fire managenent. In addition, |ands have been
transferred fromthe BLMto the State of Al aska, the U S. National Park
Service, and the U S. Fish and Wldlife Service, according to the provisions
of the Al aska Statehood Act (1958), and the Al aska National Interest Lands
Conservation Act (1980). The Al aska Native Cains Settlenent Act (1971) gave
about 44 mllion acres to village and regional Native corporations. Each

vill age corporation was allowed to select fromthree to seven townships, while
regi onal corporations selected varying amounts of |and, according to the
Native population in the region. The Act specifies that the Federal government
has fire suppression responsibility on Native |ands, even though these |ands
are in private ownership.

The fire suppression organi zations are noving froma tinme when they had a
relatively sinple mandate (suppress all fires), into an era when they nust
respond as service organizations to the conpl ex demands and objectives of many
new and ol d | and managers. This is the essence of the Tanana/M nchum na Pl an- -
to provide a formal and organi zed transition fromsinple fire suppression to
conpl ex fire managenent.

F. PUBLI C MEETI NGS5

In May 1981, public neetings were held in all towns and villages | ocated
within or near the fire planning area. The objectives were to nmake the public
aware of the plan, and to answer any questions regarding the plan content,
procedures, or potential inpacts.

Menbers of the fire planning teamwere divided into two groups, one to visit
the northern part of the area and one to visit the south. Team menbers
represented three to five Federal, State, or private agencies, and al ways

i ncluded a representative fromBLM Fire Managenent and the Al aska Depart nent
of Fish and Gane. Meetings were held in Fairbanks, Ruby, Tanana, Ranpart,

M nto, Manl ey, Nenana/Anderson, Healy, McGath, M nchum na, Telida, N kolai
Takot na, and Medfra.

Bef ore each neeting, team nmenbers sent announcenents and/or nade phone calls
to the comunity indicating dates when the neeting would be held. At each
nmeeti ng, an overview of the proposed fire managenent options established by
the plan was given, and the opinions of |ocal residents sought. Al comments
regarding the fire plan were recorded, and questions answered. Residents were
encouraged to send any additional suggestions or comrents to the Fairbanks or
Anchorage BLM District offices.



Appendi x A contains a summary of the questions which the public asked, and the
pl anni ng team s response.

G ROLE OF FIRE IN THE ALASKAN ENVI RONVENT

Fire has been a natural force in the Alaska interior for thousands of years.
It is a key environnental factor in these col d-dom nated ecosystens. Wt hout
fire, organic matter accunul ates, the permafrost table rises, and ecosystem
productivity declines. Vegetation conmunities beconme much | ess diverse, and
their value as wildlife habitat decreases. Even some of the plant and ani na
species normal ly associated with |ater successional stages will find the
envi ronment unsuit abl e.

Fire rejuvenates these ecosystens. It rempoves sone of the insulating organic
matter and results in a warnmng of the soil. Nutrients are added both by ash
fromthe fire, and by increased deconposition rates. Vegetative regrowh

qui ckly occurs, and the cycl e begi ns again.

An occasional fire may be critical for maintaining the viability of northern
ecosystens, yet fire can also be a threat to hunman Iife, property, and val ued
resources. The realization that fire plays an essential ecol ogical role, but

al so has a destructive potential in relation to human |ife and val ues can nake
the fire managenment deci sion process very difficult.

H REVI SION

This plan will be reviewed for revision yearly by a coomittee of |and
manager s/ owners. This meeting should take place prior to April 1 to allowfire
suppressi on organi zations to inplenent any changes. It will be the
responsibility of the Bureau of Land Management Al aska Fire Service to manage
t he revi ew process.

A | and manager/owner may change the managenent option on any part of his |and
at any time between Septenber 30 and April 1. Alterations or changes will be
processed in the same manner as nodifications in Cooperative Agreenents. It
will be the responsibility of the | and manager/owner to notify adjacent |and
manager (s)/ owner (s) of any change in the managenent option

Information on | and status changes, critical sites, and special concerns (such
as historic and cultural sites) nmay be used to update the plan at any tine
during the year. This will be handled at the | ocal operational |evel
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1. PLANNI NG AREA
A. GENERAL

1. Location and Si ze

The Tanana/ M nchum na Pl anni ng Area enconpasses approxi mately 31, 000, 000 acres
(48,000 square niles), about 1,500 square mles smaller than the State of New
York. It is located in central interior Alaska (Figure 1) and is bounded on

t he. east by the George Parks H ghway, on the south by the crest of the Al aska
Range, on the west by the Big River, Innoko River, and Placerville Road, and
on the north by the northern crest of the Melozitna R ver watershed, the Ray
Mount ai ns, and the Dalton H ghway (Al aska Pi peline haul road).

The planning area is centrally bisected by the Kuskokwi m Ri ver and the Yukon
River, the two largest rivers in Al aska. Mst of the inhabitants |ive al ong
these rivers and the Tanana-River which flows into the Yukon at the village of
Tanana

2. Land Omnership

Maj or shifts in |land ownership are occurring and will continue for severa
years as a result of the Alaska Native dains Settlenent Act (ANCSA), Al aska
St at ehood Act, and Al aska National Interest Lands Conservation Act. The area
i ncl udes 10 recogni zed Native villages and two Native groups awaiting
approval . (Current |land status is shown in Appendix D in map pocketl.)
Corporate Native | ands include patented, interimconveyed, and sel ected
designations for both village and regional corporations as well as cenetery
and historical site selections. Mist of the acreage is in the sel ected
category with continual changes to interimconveyed as the ANCSA conveyance
process conti nues.

BLMis the interi mmanager for unconveyed Native sel ections, except for the
Ruby selection inside the Nowitna Wldlife Refuge for which the Fish and
Wldlife Service is the interi mmanager. This neans that the respective
agencies, acting for the Secretary of the Interior, have the final decision
authority for fire protection on the Native | ands.

State land is in a category simlar to Native lands: that is, patented,
tentatively approved, or selected. Patented and tentatively approved |ands are
concentrated in the Fairbanks | ocale northwesterly to Livengood, along the

Par ks Hi ghway, in the Kokrines Hlls, and in the Poorman area. El sewhere, the
State lands are chiefly in the selected category. BLMis the interimmanager
for State selected | ands.

Lands in Denali National Park and Preserve are under the jurisdiction of the
Nati onal Park Service. The Nowitna WIldlife Refuge, created in March 1980, is
adm ni stered by the Fish and Wldlife Service. This agency is also the interim
manager for Native selections lying within the Refuge boundari es.

1Base map obtained fromArctic Environmental Information and Data Center
707 A Street, Anchorage, Al aska.
7
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The BLM manages the renumi ni ng Federal |ands outside the Park and Refuge,
except for small mlitary parcels at Cear and Takotna, and several small air
navi gation sites adm ni stered by the Federal Aviation Admi nistration (FAA).

More than 300 Native allotments and about 75 other settlenent clains are found
across the area. Additionally, there are parcels of privately patented | and.
The claimants for Native allotnments, Trade and Manufacture (T&\) sites,
headquarters sites, and patented m ning clai s have possessory interests which
pl ace the clainms in the same category as private |and.

3. Popul ation and Facilities

Most of the people in the planning unit live in the Fairbanks area, with a
| ocal popul ati on of about 36,000. The rest of region is sparsely popul at ed.
Twel ve villages, located mainly along rivers and hi ghways, have a tota
popul ati on of about 2400. A few people live outside of villages on m ning
clainms or near areas which neet their subsistence needs.

The road net within and adjacent to the planning area is very limted. The
Ceorge Parks Hi ghway extends from near Anchorage to Fairbanks, form ng the
eastern boundary of the planning area from Cantwell to Fairbanks. The Elliott
H ghway forns part of the northeast planning unit boundary, from Fairbanks
north to Livengood, and then extends southwest into the planning area to
Manl ey Hot Springs. The Dalton H ghway extends from Li vengood northwest to the
Ray Mountai ns, al ong the renmai nder of the northeastern boundary of the

pl anni ng unit.

Most major facilities are | ocated near popul ation centers or along the road
network. A variety of renote communication sites are scattered throughout the
area, but they are generally |located on rocky unburnable ridge tops where they
are not threatened by wildfires.

B. PHYSI CAL ENVI RONMVENT
1. dinmate

The climate is continental, characterized by long cold winters and short warm
sumrers. Wnter tenperatures of -60 EF or |ower are not uncommon and can be
expected for extended periods of tine. Sunmertine tenperatures are relatively
m | d, but have reached as high as 90EF. Freezing conditions have occurred in
every month of the year within the planning unit. Because sunlight approaches
22 hours/day in the northern portion in md-June and slightly less in the
sout hern portion, there is no pronounced variation in burning conditions

bet ween day and ni ght during the peak of the fire season

Annual precipitation is approximtely 12 inches for the northern portions and
19 inches in the central and southern portions with 40 to 50 percent of this
in the formof snow Light, general rain occurs frequently during the sumer
nmont hs, al t hough significant anpbunts are provided by thunderstorns.
Thunderstormnms are nost frequent in the nonths of June and July (specific
i nformati on can be found in Appendices B and C). Spring flooding occurs
conmmonly along nearly all major rivers. Floods al so can occur foll ow ng
peri ods of exceptionally heavy rainfall in m dsunmer.

9



Prevailing winds are southwesterly and tend to be closely associated with
frontal passages. Severe wi nds often occur near the nouths of the valleys and
steep gorges along the north face of the Al aska Range. These wi nds infl uence
adj acent areas for up to 20 miles. Terrain also plays an inportant role in
determining wind flow patterns in the sheltered Interior

The basic question relative to predicting the seasonal fire weather picture
was addressed to sonme degree in the climatol ogical study perforned for the
Bureau of Land Managenent by the University of Al aska (Searby, 1975). The
results of assessing whether or not a weather pattern would remain through a
fire season, or if there would be predictabl e changes as a season progressed,
showed wi de variations of tenperature and precipitati on between years and
during an individual season. This indicates that any predictions of seasona
or | ong-range burning conditions woul d be acconpani ed by a hi gh degree of
risk.

2.  Topogr aphy
The planning unit is conposed of four physiographic regions:

a. Interior Al aska Low ands - This area includes broad valleys and
pl ai ns between the Al aska Range and Kuskokwi m Mountai ns, and south of the
Yukon River between Ruby and Tanana. Mst of these |owl ands are nearly |eve
and are interlaced with streans, sloughs, shallow | akes, and marshes. Al so
i ncl uded are gl aci al outwash plains and pi ednont slopes, originating in the
Al aska Range.

b. Interior A aska H ghlands - The Kokrines Hills, north of the
Yukon River, and the Ray nountains, north of the Tanana River, consist nostly
of rounded hills and ridges but include some nmountai ns higher than 4,000 feet.
Parts of the area adjacent to major river valleys are as | ow as 300 feet.

c. Alaska Range - This long narrow nountain chain fornms the
sout hern boundary of the fire plan area. Steep talus and scree sl opes,
razorback ridges and deep vall eys predom nate, with many peaks hi gher than
10,000 feet. Huge glaciers are the source of nmany of the nmajor rivers and
streans which eventually becone part of the Tanana, Kuskokw m and Yukon
Ri vers.

d. Kuskokwi m H ghl ands - These uplands, in the west central part
of the planning unit, include hills and | ow nountains. The primary portion
consists of a series of rounded ridges 1,500 to 2,000 feet in el evation
separated by deep narrow vall eys. A few peaks stand above the general |evel of
the hills.

3. Soi | s- Wat er shed

A description of soils in the planning area can be found in the Exploratory
Soil Survey of Al aska (Rieger et al, 1979). In general, the soils on raised
areas along noraines and hills, or along major drainages, are well-drained,
sandy or gravelly loans. These are the warnest, nost productive, and
frequently the driest sites. Severe fire can damage soils on these sites if
the organic mat is thin. However, these sites usually support deciduous pl ant
or white spruce/ noss conmunities, which are relatively fire—resistant.
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In | ow ands, extensive areas are underlain by cold wet soils, usually with a
thick organic mat and often with permafrost. Fire effects on these sites can
vary widely with the severity of fire and the nature of the permafrost.

Permafrost is a condition in which ground tenperature remai ns bel ow freezing
for two or nmore years. Above the permanently frozen soil is an "active |ayer"
whi ch thaws and freezes each year. Thawing is retarded by the insulating
effect of a thick organic layer. The active layer found in the

Tanana/ M nchum na area ranges from 10 to greater than 60 inches in depth

Fi ne-grai ned permafrost soils nmay contain up to 50 percent water. They are
extrenely unstable and easily eroded when the insul ating cover of vegetation
is renoved because water released by the nelting ice can cause runoff even on
very gentle slopes. Sandy soils can have a fairly high ice content but resist
erosi on because of their large particle size. Coarse-grained gravelly soils
tend to be very stabl e because they are generally well drained.

Many of the soils and substrates in the planning unit are conposed of fine
grained materials. North-facing slopes, south-facing toe slopes, valley
bottons, and areas shaded by heavy tree cover are conpletely underlain by ice-
rich permafrost. Conplete renoval of the shading or insulating vegetation mat
results in rapid nelting of the ice-rich, fine grained soils and substrates.
Rain may greatly accelerate nelting. If the vegetation mat is renmoved to the
edge of a water body, silt and organic material may wash into the water
Significant erosion rarely occurs after wildfires in interior Al aska because
fires rarely consune the entire organic mat, although slunping and | andslides
occasionally occur on steep slopes after severe fires.

VWhile wildfires have little effect on watershed val ues, major erosion
frequently results fromthe use of mechani zed fire equi pnment on ice-rich, fine
grai ned, permafrost soils. Conplete renoval of all of the vegetation and
organic material during fireline construction causes nuch deeper pernafrost
melting than occurs in adjacent burned areas. Runoff channels and deep gulleys
frequently form and streamsiltation can result.

C. VEGETATI ON

1. Maj or Pl ant Conmmuni ti es

The flora of the Tanana/M nchum na planning area is typical of interior

Al aska. The i mense area includes nearly all plant communities found in the
Interior, ranging fromconifer and hardwood forests to al pine tundra. The
predom nant forest cover types include black spruce, white spruce, hardwood
and m xed deci duous-coni fer

a. Black Spruce Wodland - Bl ack spruce forests with a canopy
closure of less than 25 percent, but greater than 10 percent, typically occur
on poorly-drai ned permafrost sites. The understory is dom nated by sphagnum
noss on wetter sites and feathernoss/lichens on drier sites. Ericaceous
shrubs2, dwarf arctic birch, and cottongrass are also inportant. The trees are
often very stunted due to the harshness of the site. These bl ack spruce
conmuni ties often have a thick organic mat, which surface wets ant dries out
quickly in response to changes in relative humdity. This, along with the
continuity of fuel over larger areas, allows this vegetation type to burn
readily when ignited during dry periods of tine, usually with a crown fire.
The site will be ready to burn again in 30-40 years, once a noss/lichen | ayer
has devel oped | n the new bl ack spruce stand.
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b. Open/d osed Bl ack Spruce Forest - Black spruce stands with
canopy cover greater than 25 percent occur throughout the planning area. Paper
birch and tamarack are occasi onal conponents. These stands are usually | ocated
on slightly drier sites than are woodl and bl ack spruce conmunities, and the
trees are often taller. The understory is usually dom nated by feathernosses,
al t hough lichens may forma nearly continuous mat in sonme stands. Ericaceous
shrubs, dwarf arctic birch, and I ow willows make up nost of the shrub |ayer
Open/ cl osed bl ack spruce forests burn with a frequency simlar to that of
bl ack spruce woodl ands.

c. Open/d osed Wiite Spruce Forest - Wiite spruce forests with
canopy closure greater than 25 percent formlarge, productive stands on warm
wel | -drai ned sites, especially along major rivers. White spruce al so commonly
form"stringers" along smaller streans and around | akes. Paper birch and
bal sam popl ar often conprise a significant part of the tree canopy in these
st ands.

In open stands, a wide variety of shrubs and herbs dom nate the understory,
along with feathernoss. Alder, tall willow prickly rose, buffaloberry,
bunchberry, tw nflower, and ericaceous shrubs are common. Fire occurs much
less frequently in these forests than in the black spruce types. When they
occur they tend to have |l ower intensities, although, occasionally, fires kil
white spruce, particularly in ol der stands.

d. Open/d osed Deciduous Forest - Pure stands of birch, aspen, or
m xtures of the two species are comon on upland sites in the Interior. Aspen
are nost conmon on warm well-drained sites, and grade into birch on col der
wetter sites. Aspen is an internmediate stage |leading to white spruce, while
paper birch sites may |later be domi nated by white or black spruce. A well
devel oped understory of alder, wllow highbush cranberry, and | ow shrubs is
usual ly present, as well as herbaceous vegetation, nosses and lichens. Fires
are infrequent in deciduous forests and generally are low intensity when they
do occur. However, these fires often kill the thin-barked overstory, after
whi ch a new hardwood stand will quickly reestablish

e. Tall Shrubland - Tall wllow, alder, and shrub birch form dense
stands between treeline and al pine comunities, and in some riparian zones.
The understory varies considerably, consisting of dense grasses and herbs, or
nosses and lichens. Fires tend to burn very slowy and with very lowintensity
on the rare occasions when they occur in this vegetation type.

2Eri caceous shrubs include bl ueberry, cranberry, Labrador tea, and other
shrubs belonging to the taxonomc famly Ericaceae.
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f. Low Elevation Shrublands - Tall willows form extensive
conmunities in | ow areas, particularly near the foothills of the Al aska Range.
On noi st sites the understory consists of a dense feathernoss/ericaceous shrub
mat, while on dry sites there may be nearly continuous cover of |ichens. The
meager fuels and typically noist conditions sel dom support fires of any
not abl e si ze.

g. Shrub Bogs and Bogs - Vast shrub bog communities, dom nated by
eri caceous shrubs, are found over much of the area. Stunted black spruce and
dwarf arctic birch are often scattered throughout. Shrub bogs occur on wet
cold sites, generally underlain by permafrost, and have a thick organic mat.
This community grades al nost inperceptibly into black spruce woodl and and | ow
shrubl ands. On very wet sites, all shrubs di sappear and a bog characterized by
sphagnum dom nates. These areas are often |l eft unburned when |large fires burn
surroundi ng, drier areas.

h. G asslands - Grassy nmeadows are scattered throughout the area
on old lacustrine and gl acial deposits. They are generally dom nated by
bl uej oi nt grass and provide vital habitat for several wildlife species.

i. Tussock Tundra - Tussock tundra, dom nated by cottongrass, is
found on gentle sl opes underlain by permafrost in nmountain valleys in the
nort hwest part of the planning unit. O her inportant species include
eri caceous shrubs, nosses, and lichens, and frequently other sedges, shrub
birch, and cloudberry. Fires in tussock tundra can burn with high intensity at
any time of the summrer because of the |arge amount of dead material. Fires can
burn very deeply into the organic mat after a long dry period, but nore
characteristically consume only the surface organic |ayer.

j. O her Tundra Communities - Oher tundra comunities are also
found within the planning area, but do not readily burn. Shrub tundra,
dom nated by dwarf birch, blueberry, |abrador tea, and dwarf willow, is fairly
conmon at hi gher el evations, above the shrub bog communities with their
stunted bl ack spruce. Fires which burn into these comunities froml ower
el evations frequently go out because of the noist conditions and sparse fuel
Fires which do burn have very slow rates of spread and low intensity.

The foll owi ng communities are probably found within the planning unit at

hi gher el evations, although their extent is unknown. Herbaceous tundra, meadow
conmuni ti es dom nated by grasses and ot her herbaceous plants, are found on
adequately drained, protected sites. Fires would be infrequent and of | ow
intensity, because of |ow fuel |oading, and summer-green conditions. Sedge-
grass tundra is usually too wet to burn, and also has a very | ow quantity of
fuel s.

Mat - and- cushi on tundra communities are | ocated where harsh environmnental
conditions limt the devel opnment of vegetative cover. Discontinuous |ow
growi ng mats of vegetation, primarily of dryas species and prostrate wll ow
are found, along with ericaceous shrubs, other fortes, sedges, and sonetines
lichens. Fire occurrence is very |ow because fuels are sparse and

di sconti nuous, and any fire would be quite snall
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2. FEire Effects on Vegetation

Fire may be the chief factor maintaining vegetative productivity in cold

Al aska soils, in which the lack of nutrients is a major factor limting plant
grom h. Mdst nutrients are tied up in the vegetative overstory and in the

thi ck nmoss and organic | ayers, and are unavailable to plants. The insulating
effect of the organic mat limts sumrer warm ng of soil, and keeps the |eve
of permafrost close to the surface.

Burni ng organic material changes nutrients from conpl ex fornms unavail able for
plant growth, to nore sinple and readily available forns in ash. The soi
beconmes warner because the overstory and noss | ayer have been renoved, the
organic layer is thinned, and the darkened soil surface absorbs nore of the
sun's heat. The active | ayer becones nuch deeper, increasing the vol unme of
soil fromwhich plants can extract nutrients. The soil nutrient regine is
greatly inproved by the increased activity of deconposing and nitrogen fixing
organi sms. The degree to which these changes occur is closely related to the
amount of organic matter renmoved by the fire, a factor which can vary
considerably for different fires and for different areas of a single fire.

The amount of organic |ayer consunption is the result of an interaction

bet ween the organic |ayer noisture content and the amount of heat rel eased by
burning fuel. The depth of burning, fire severity, is nuch greater if the
organic |l ayer has been dried by a long period of sunny weather, than if the
fire occurs after only a few drying days. The type and anmount of initia
revegetation of the burned area will be closely related to the severity of the
fire.

The three major neans of plant regeneration after burning are: resprouting
fromthe stunps of plants killed by fire, resprouting fromlateral roots and
rhi zones (buried stens), and plant devel opnent from buried or wind carried
seeds. The depth of organic material remaining as a mat on the mneral soi
wi Il determ ne which of these neans of revegetation will be the nost

i mportant.

In Al aska forests with deep organic |ayers, nost of the bel ow ground pl ant
parts are found in the organic mat, rather than in the soil. Roots and

rhi zones of plants such as blueberry, nmountain cranberry, and tw n-flower are
| ocated in the upper portions of the organic |ayer, while rhizones of other
speci es, such as rose, raspberry, and fireweed tend to be nore deeply buried.
Many of the roots of willow and some of the lateral roots of aspen al so grow
in the organic mat. Because these plant parts are the source of new sprouts
after fire kills above-ground stens, the depth of burn has a great effect on

t he amount of postfire sprouting, and the species likely to dom nate the
postfire community. If fire just scorches or burns the surface of the organic
mat, killing, for the nost part, Just the above-ground stens, rapid and often
prolific sprouting occurs fromroots and rhizomes of those species found in
the surface organic layers. If fire heat penetrates into the organic mat,
killing plant parts to some depth but not consuming all organic matter,
sprouts may originate fromnore deeply buried plant parts, and the sprouts may
take longer to grow to the surface. Species with nore deeply buried rhizones
and roots will be favored over those species which root primarily in the upper
organi c | ayer.
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Conpl et e consunption of the organic |ayer renoves many or all of these
potential sprouting sites, truly killing nost plants on the site. A fire which
burns away nost or all of the organic layer will greatly limt the amount of
veget ative reproduction which can occur after fire, but will favor devel opment
of new plants fromweeds by creating good seedbed conditions.

Most plants of interior Al askan forests require bare or nearly bare mnera
soil as a prerequisite for successful seed establishnent. Wien a seed falls on
a bl ackened, but deep organic layer, it will germ nate when there is plenty of
noi sture, such as after snowrelt or spring rains. However, the seedling wll
frequently die in a warm summer, because it is rooted in the organic |ayer

whi ch dries out. Because nineral soil retains noisture nuch |onger than
organic material, a seed landing on a mneral soil seedbed is nuch nore likely
to develop into a mature plant. Al so, because postfire sprouting is limted on
deeply burned sites, the anount of conpetition fromother plants will be
greatly reduced for several years.

A nosaic of fuel, organic layer and soil noisture conditions on a site can
lead to a variable pattern of burn severity, and thus favors the devel opnent
of a vegetation nosaic after the fire. Sprouts, seedlings, and vegetation

whi ch survived the fire may all be found. Successful reestablishnent of
seedl i ngs, however, depends on nore than the presence of a suitable seedbed.
O her factors are also critical, such as the type and age of prefire
vegetation, the tine of year when the fire burned, the distance to the nearest
seed source, the anmount of seed consuned by rodents and birds, and the
periodicity of seed crops. Wite spruce, for exanple, is physiologically
capabl e of produci ng good cone crops every two or three years, but the | ack of
favorabl e weather for cone formation can greatly increase the interval. Aten
year period between | arge cone crops i s not unusual

3. Postfire Vegetative Recovery

a. Wiite Spruce - A though the anount and rate of postfire
revegetation will vary, general successional sequences for interior Al aska
forests have been devel oped. Foote (1980) describes six postfire stages for
upl and white spruce/feathernoss communities:

1) Newy burned stage - lasts for a few weeks to a year. The
forest floor is covered with a | ayer of charred organic material and ash
Suckers of rose, highbush cranberry, willow and aspen appear first; then
seedl i ngs of fireweed, aspen, paper birch, and rarely, white spruce. Red
raspberry, and other herbaceous species will be present In | esser anounts.

2) Herb-seedling stage - (1-5 years postfire). This stage is
dom nated by shrubs, aspen, and herbaceous plants, particularly fireweed, and
Cer at adon and Pol ytrichum nosses and the |iverwort Marchantia, which col onize
bare m neral soil. Vegetative cover increases, litter accumulated and a thin
organic | ayer begins to form

3) Tall shrub-sapling stage - (6-25 years postfire). The
overstory is dom nated by one to two neter tall wllows, prickly rose,
hi ghbush cranberry, and aspen, with an understory of herbs, tree seedlings,
and litter. The organic |ayer thickens to about 8 cm
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4) Dense hardwood stage - (26-45 years postfire). Hardwoods
form a dense canopy and shade out the shrub understory. As the stage
progresses, hardwoods begin to thin, and an understory of small spruce
devel ops. O adonia lichens are nore abundant in this than any other stage,
al t hough they are not a significant part of the ground cover. Organic |ayer
dept h does not i ncrease.

5) Mature hardwood stage - (46-150 years postfire). These
stands are characterized by well devel oped aspen and/or paper birch, or
m xt ures of hardwoods and white spruce. Because paper birch trees tend to
outlive the aspen by 30 to 50 years, older stands usually contain paper birch
or birch/spruce m xtures. H ghbush cranberry, prickly rose, twin-flower, and
horsetails dom nate the understory; leaf litter covers the forest floor
wi |l ows, nosses and lichens are not inportant. The organic |ayer depth
averages 11 cm

6) Spruce stage - (150 to 300+ years postfire). Mature white
spruce domi nates, with a few renmai ni ng hardwoods in younger stands. Prickly
rose and hi ghbush cranberry are the mayor understory species, but nmay be
repl aced by green alder in older stands. Twi n-flower and horsetails are
conmon. Feat hernosses cover the forest floor, over a 12 cmorganic |ayer

It has been suggested that without fire, sone old upland white spruce sites
woul d eventual ly be replaced by black spruce and bog, or a treel ess noss/

i chen associ ation, although others believe that white spruce stands are the
final vegetation stage. Substantial evidence indicates that ol der white spruce
stands on fl oodpl ains are replaced by black spruce as pernmafrost devel ops
under accumul ating noss and |ichen | ayers.

b. Black Spruce - Postfire revegetation of black
spruce/ feathernoss sites foll ows a sequence simlar to that for white spruce
sites, but the duration and dom nant species of |later stages differs.
Permafrost is close to the surface on nost black spruce sites. Fire's
consunption of sone of the organic |ayer, and the bl ackened surface wll
result in a warmng of the soil profile. Depth of the active |ayer wll
i ncrease and soil and vegetative productivity will nmarkedly inprove. The
foll ow ng sequence of postfire vegetative changes have been detail ed by Foote
(1980).

1) Newy burned stage - (0-1 year after fire). Wthin a few

days of the fire, sprouts of willow, prickly rose, bog blueberry, bluejoint,
| abrador tea, cloudberry, and Pol ytrichum noss appear. Charred nmaterials cover
nost of the.forest floor throughout this stage.

2) Moss-herb stage - (1 to 5 years postfire). Qther species
al so becone inportant, including black spruce, aspen, paper birch, additiona
species of willows, resin birch, nmountain cranberry, Ceratodon noss and
Marchantia, as well as bluejoint, cloudberry and horsetail. The active thaw
zone increases greatly during this stage

3) Tall shrub-sapling stage - (5 to 30 years postfire). Tall
shrubs and/or saplings dom nate the overstory, especially wllow and aspen.
bl ack spruce and hardwood seedlings are abundant. Ceratodon noss, fireweed,
bl uej oi nt, bl ueberry, |abrador tea and nountain cranberry dom nate the | ow
growi ng vegetation. The active |ayer reaches its maxi num depth, averagi ng 82
cm
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4) Dense tree stage- (30 to 55 years postfire). An overstory of
nuner ous young birch and/or aspen trees is present, wth extensive patches of
| ow shrubs, feathernosses and O adonia and d adina |ichens. Cover of
her baceous plants and willow has greatly decreased, while resin birch, prickly
rose and green alder are still common. The trees begin to self-thin during
this period. These stands are highly flammabl e and frequently burn.

5) M xed hardwood-spruce stage - (56 to 90 years postfire). A
m xed overstory of black spruce, aspen, and/or paper birch dom nates.
Har dwoods are mature and begin to stagnate and die out. Prickly rose, nountain
cranberry, blueberry, bluejoint, bunchberry and feat hernosses are the najor
understory species. The permafrost table begins to advance, averaging 57 cm
bel ow t he surface. Many stands burn during this successional stage.

6) Spruce stage - (91 to 200+ years postfire). This final stage
has an overstory of black spruce and perhaps a few relict aspen and paper
birch. A md-vegetation |ayer of green alder, smaller black spruce and
sometimes prickly rose overtops the forest floor |ayer of feathernosses,
Sphagnum noss, mountain cranberry, blueberry, and a few herbs. A few C adi na
and Cetraria lichens are present. Wth increasing stand age, sphagnum nounds
increase in size, the noss layer thickens, the depth to permafrost decreases,
and vegetative grow h stagnated, because of cold soils and unavail ability of
nutrients.

Wthout fire, wet boggy conditions and a fairly open stand of stunted bl ack
spruce will develop on colder and wetter sites. On mesic black spruce sites,
stands may increase in density, maintaining thenselves by |ayering and rooting
of | ower branches, or may decrease in density, with many dead and dying trees
and little reproduction. Fire is the only way to restore upland bl ack spruce
sites to a productive state.

c. Tussock Tundra - Fires in tussock tundra renove varying anounts
of cottongrass, shrubs rooted in the cottongrass tussocks, tussock nmounds, and
adj acent nosses, lichens and organic matter. Vegetative recovery after nost
fires will begin within a few weeks, with sprouting of cottongrass, other
sedges, shrub birch, ericaceous shrubs, and cl oudberry. Because flowering and
seed production of cottongrass increase manyfold, seedling establishnent
occurs on favorabl e seedbeds. Lightly burned |ichens nmay regenerate from
unburned basal parts. After 7 or 8 years, little direct evidence of fire may
be visible.

Reveget ati on on severely burned sites will proceed nore slowy. Many
cottongrass tussocks will be partially or conpletely consunmed by fire, and

| ess sprouting will occur. Some shall ow rooted shrub species, such as nountain
cranberry and crowberry, may be tenporarily elimnated fromthe site.
Cottongrass reestablishnent fromseed will be a major neans of revegetation
Lichens will initially establish fromw nd blown |ichen fragnents which | and
on noist mcrosites, but it is not known how many years will be required
before lichens regain their prefire abundance.

The tussock growh formis a very inportant adaptation to these cold sites.



H gher than the general ground |evel, tussocks receive nore sunlight, thawrore
quickly in the spring, reach maxi mum sumrer tenperature sooner, average 6-8°C
warmer than soils beneath the surface, and have nore favorable nutrient

regi mnes because of the warnmer tenperatures. The tussock growth form ensures
much hi gher productivity for tussock sedges and associated plants (Chapin, Van
G eve, and Chapin, 1979).

Productivity will decline as sphagnum and ot her nosses fill in the spaces
around the tussocks. Tussocks will no |onger receive additional sunlight, so
their internal temperature will be as cold as soil tenperatures, and growh of
nost vegetation will stagnate. Sone tussocks nmay eventually be conpletely

buri ed by sphagnum Because tundra fires cannot be dated with present nethods,
it is not known how long this process takes. The effect of sphagnum noss
accumul ati on on tussock tundra lichen production is not known, but it may be
detrinental, as it is on black spruce sites.

d. Oher Non-forested Sites - Postfire revegetation in shrubl ands
and bogs is primarily by resprouting of shrubs, grasses, sedges, and | ow
growi ng herbaceous plants. Because these vegetation types are fairly wet,
fires rarely burn severely enough to burn all roots and rhizones. After the
rare event that a fire burns deeply into the organic |ayers, seed reproduction
wi Il assune greater inportance, and recovery of the prefire vegetation wll
initially be slower.

Fires in grassy nmeadows can be intense, but are usually beneficial, even in
the short term Sprouting occurs within a few days. Renoval of accumul at ed
litter and darkening of the soil surface pronotes earlier snowrelt and greenup
and therefore, a |onger growi ng season. Seed production is nuch greater, and

grass production will increase for several years, only declining as litter
accumul ates to prefire levels. Fire will also benefit nmeadows by renoving or
killing back encroaching trees and shrubs.

Postfire revegetation of sedge-grass, and mat-and-cushion tundra has not been
studied in Alaska. It is likely that plant recovery will be by sprouting if
perennating plant parts are not destroyed. If sprouting sites are killed,
recol oni zati on of the small burned areas will probably be fromseed, or from
roots and rhizones which spread into the burned area from adjacent |iving

pl ants.

D. WLDLIFE

1. Fire Effects on Habitat

Fire is a natural occurrence within Al askan ecosystens. Cenerally, the effects
of fire on habitat are nuch nore significant than the effects on existing
ani mal s. Habitat changes determne the suitability of the environnent for
future generations of animals. Fires nmay have a short-term negative inpact on
exi sting animals by displacing or sometinmes killing themor by disrupting
critical reproductive activities. However, these aninmal popul ati ons recover
quickly if suitable habitat is provided. CGenerally, fire inproves the habitat
for a wide variety of species. The adverse effects that the i mediate
generation of wildlife nay experience are usually greatly offset by the
benefits accrued to future generations.
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Most of the planning area is covered with a nosaic of forest and bog habitat
types that have been collectively terned the northern boreal forest. Fire is
the primary agent of change in the boreal forest and is responsible for

mai nt ai ni ng habitat heterogeneity. WIldlife have evolved in the presence of
fire and have adapted to its presence. |Indeed, the continued well being of nost
species of wildlife depends on periodic disturbance of the habitat by fire.
Even those species normally associated with mature stages of vegetation are
abl e to accommodat e and benefit from some | evel of disturbance by fire.

The grasses and herbaceous plants that quickly reestablish on burned areas
provi de an ideal environnent for many species of small manmal s and birds. A
rapid increase in mcrotine population usually occurs following a fire. This
abundance of small prey animals in turn makes the recently burned area an

i nportant foraging area for predatory animals and birds. However, the size of
the fire and the subsequent proximty to cover, and denning or nesting sites
affects the degree of use by these |arger ani mals.

Fire severity and frequency greatly influence the length of time that this
grass and herbaceous plant stage will persist. Severe burning delays the
reestabli shnent of shrubs, a benefit to grazing aninmals and seed-eating birds.
Frequent reburning of a site further retards generati on of shrubs and
seedl i ngs and prol ongs the grassland environnent.

For sonme species of wildlife, such as bison, this perpetuation of a grassland
environment is beneficial. Wiere bison are present, a managenent programt hat
entails periodic burning to preclude invasion by shrubs and trees can

suppl emrent the rangel and that is naturally available along the braided river
cour ses.

Browsers such as noose, ptarm gan and hares can benefit fromthe fire as soon
as shrubs and tree seedlings begin to reestablish. If a fire | eaves nost of
the shrub root and rhizome systens intact, sprouting will occur very soon
after burning. In the case of early season fires, sone forage nmay be avail abl e
by the end of the growing season and limted use by browsing ani mals nmay
occur. Forage quality is much inproved, with higher digestibility, protein
and mineral content for sone years after fire. As tall shrubs and tree
saplings begin to dom nate, the site becomes increasingly able to provide
shelter and forage for a greater variety of wildlife. A though the rate of
regrowt h varies anong burned areas and i s dependent on many factors di scussed
earlier, this productive stage can persist for as long as 30 years after fire.

The greatest variety of wildlife will be found during the tall shrub-sapling
stage. Many species, which up to that point have frequented the burned area
only to hunt or forage, begin to find that it provides shelter and denning or
nesting sites as well. This abundance and diversity of wildlife, in turn,
makes t hese burned areas extrenely inportant to people, whether it be to hunt
and trap or to view and phot ograph.

On nost sites the young trees outgrow the shrubs and begin to dom nate the
canopy after 25-30 years. At this point the shrub conponent thins out and
changes, as nore shade-tol erant species replace the willows. Subsequently, use
by browsi ng ani mal s such as noose, hares, and ptarm gan declines. On

mesi ¢ sites which are devel oping into black spruce forest, |ichens becone

i nportant during this period and increase in abundance for 50 to 60 years. As
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the forest canopy devel ops and the understory speci es di sappear, a burned site
becones progressively nore unproductive. Relatively few ani mal species can
find the requirenents necessary for their survival in the mature spruce forest
that will eventually develop in the absence of further fire

Because |ichen cover increases in these nmore mature stages of black spruce
stands, these areas are very valuable for lichen foraging ani mals such as

caribou at this stage of devel opnent. However, in older stands, lichens are
slow y replaced by feather and sphagnum nosses. On valley bottonms where a
muskeg bog situation exists, |lichen cover also develops but, contrary to the
upl and sites, lichens may persist as successi on advances.

Ceneral |y speaking, |arge, severe fires are not nearly as beneficial to
wildlife as are nore noderate fires. Lighter fires quickly benefit browsing
animal s and their predators by opening the canopy, recycling nutrients, and
stimul ating sprouting of shrubs. In addition, the mature trees which are
killed but not consunmed by the fire, provide nesting sites for hole nesters
such as woodpeckers, flickers, kestrels, and chickadees, as well as sone cover
for other aninmals. A severe fire that burns off the aboveground bi omass and
kills root systens, renoves all cover and slows the regeneration of the

i mportant browse species, which nust now devel op from seeds.

Sone sites, however, have progressed so far toward a spruce forest community
that very little shrub understory exists fromwhich revegetation of the site
may occur. Furthernore, many sites are so cold and poorly drained that black
spruce have a conpetitive edge over the |l ess tolerant shrub species. In these
situations, a light fire sinply results in nore spruce. Severe fire, or
frequently recurring fires are necessary to kill the seeds in the spruce cones
and prepare a suitable seedbed for other species. Then the value of the site
to nost species of wildlife is enhanced.

2. Wldlife Response to Fire

a. Mbose - Mose were fornerly nmuch nore abundant within virtually
all portions of this planning area. Quality of noose browse in nuch of the
area appears to be deteriorating and until fire or other disturbances are
permtted to occur, overall carrying capacity for noose will not significantly
i ncrease. Fire suppression activities have interrupted the natural fire regi ne
in much of the area to the overall detriment of nbose and ot her species
dependent on early forest seral stages.

Moose popul ations usually increase following fire due to increased production
of high quality browse in the burned area. However, if the npose popul ation
has declined for reasons other than poor habitat, noose nmay be slowto utilize
new habitat created by burning, and nunbers may not increase dramatically.
Under these circunstances the remai ni ng noose have little trouble obtaining
sufficient browse without utilizing the new burn. Use of a burned area will
depend largely on whether it is situated in an area traditionally used by
nmoose or through which they mgrate. Dispersal to new areas will be slow If,
however, a fire occurs in an area where the noose popul ation is near carrying
capacity of the range, then competition for food and soci al pressures between
individuals will result in nore rapid exploitation of new habitat created by a
fire. The use of burned areas by
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noose is also related to the anount of available cover. Fires of noderate size
or large fires that contain numerous unburned inclusions create nore edge
ef fect than extensive severe fires, resulting in better noose habitat .

b. Caribou- It appears that caribou may not be adversely affected
by fire to the degree once believed. The short-termeffects of fire on caribou
wi nter range are nostly negative. These include destruction of forage |ichens,
reduced availability of other preferred species in early postfire succession
and tenporary alterations in caribou novenents. However, forage quality of
vascul ar plants will be inproved by fire

Long-termeffects are generally beneficial. Light fires nmay rejuvenate stands
of lichens with declining production. Fire helps maintain diversity in
vegetation type, replacing old forest stands where |ichens have been repl aced
by nosses, thereby initiating the successional cycle which |leads to the
reestablishnent of lichens. Fire creates a nosaic of fuel types and fire
conditions that naturally precludes a series of |large, extensive fires that
may be devastating to caribou habitat. Caribou are nomadi c and each herd has
historically utilized a range nuch | arger than necessary to neet its short-
term food needs. Thus, gradual rotation of the forest systemby fire can be
accomodat ed and, as pointed out, may be essential to prevent |arge severe
fires which burn huge portions of a herd s range and result in an i mediate

| owering of range carrying capacity.

The long-termeffects of fire on caribou range may be negative in sonme cases,
however. Fires that recur frequently over a relatively short period of tinme my
result in forests being replaced by grasslands or shrub-dom nated comuniti es,
although this is not likely to occur over large areas. Al so, large severe fires
can create nonotypes which would lead to irregularity in productivity and
abundance of forage |ichens.

Wil e historic reasons for the decline in caribou distribution and abundance
are not well known, loss of winter range to fire is not a probabl e cause.

Al t hough nuch of the caribou range occurs in an area of high fire frequency,
there is no indication that natural wildfire has occurred nore frequently in
recent years than in the historic past. In fact, it is likely that |ess
acreage has burned annually in recent times because of inproved fire
suppressi on capabilities.

c. Dall sheep - Wnter range, |anbing areas, and mneral |licks are
critical elements of Dall sheep habitat. Because the vegetative cover found on
sheep range does not carry fire well in nost cases, fire normally does not
play a significant role in sheep popul ati on dynam cs. Under sone
circunstances, fire may enhance sheep range by depressing treeline in areas
where the boreal forest has encroached on al pi ne habitat.

d. Bison - Wldfires are extrenely beneficial to bison. The
present habitat is maintained primarily by river erosion and fl ooding;
however, fire has the potential for greatly expandi ng suitabl e bison habitat
away fromthe fl oodplain. The grasses and fortes that are the nmainstay of
their diet quickly reestablish after a fire. Burning serves to stinmulate new
grom h and renove the mat of old material, canoeing earlier green-up. In
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addi tion, an extensive severe fire may result in a long |asting grass stage,

by killing sprouting trees and shrubs, and tree seeds. Repeated fires can have
the same result by killing trees and shrub vegetation before it is mature
enough to produce seeds. The August 1977 fire in the Farewel| area created new
grassy areas which were utilized by bison during the sumer, fall, and wi nter

e. Black and Gizzly Bears - Black and grizzly bears are both
benefitted by fire, responding in much the sane way as do their prey species.
Both are omivorous, and fires increase the availability of both plant and
ani mal foods. Blueberries, cranberries, and soapberries increase follow ng
fire, particularly in upland areas. Mose calves are inportant in the diets of
both the black and grizzly bears in the springtine. Early stages of plant
succession tend to increase noose production, therefore, nore calves are
avail able as prey. Small mammals are nore readily avail able and play an
i mportant role in bear diets during the snowfree nonths. The grizzly, in
particul ar, should benefit fromincreased | arge rodent popul ations foll ow ng
fire, although this is specul ative and not yet proven. Because bl ack bears
make extensive use of |ow and marshy areas during spring, fires occurring in
such areas shoul d be consi dered beneficial for this species.

f. Upland Gane Birds and Small Gane Manmmals - Upl and gane birds
and small mammal s are al so herbivores and as such, generally benefit fromthe
i ncreased forage and diversity created by fires in the boreal forest.

Sharp-tailed grouse prefer the open, shrubby areas created by fire over the
dense forest. In the absence of fire sharp-tailed grouse frequent the open
muskeg bogs; however, openings created by fire apparently are preferred and
are not nearly as limted. Sharp-tailed grouse extensively utilize young burns
both for foraging and for essential reproductive activities such as "l ekki ng"
(display activity on comunal danci ng grounds).

Ruffed grouse nunbers may be initially depressed by the occurrence of a fire;
however, they begin using the burned areas extensively as foraging sites when
the sapling stage devel ops. Mst researchers believe that the overall effects
of fire upon ruffed grouse are beneficial and that fire may indeed be
essential for the maintenance of healthy popul ati ons of ruffed grouse in the
boreal forest.

Fires in ptarm gan sunmer habitat are a rare occurrence, since breeding occurs
in the al pine areas at higher elevations. However, fires near treeline could

i ncrease ptarm gan nesting habitat by rempving spruce trees that are
encroaching on al pine tundra sites. Because nost ptarm gan mgrate to | ow and
areas for the winter nmonths where their primary winter foods are young w || ow
and birch, fires in the boreal forest can inprove habitat for ptarm gan

Spruce grouse appear not to be benefitted by fires because of their preference
for mature coniferous forest habitat. Changes in habitat that affect
availability and suitability of nesting areas, brood rearing areas, feeding

pl aces or roosting sites would greatly inmpact spruce grouse.

Snowshoe hares normally prefer ol der stands of black spruce and thick al der
tangles during lows in their 10-year cycles. During popul ati on highs, however,
hares will use even severely burned areas. Hares normally use open
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areas during sumrer nonths when their diet consists |largely of herbaceous

pl ants and | eaves from | ow shrubs which are nore abundant and nutritious on
recently burned sites. Small fires or large fires with nunerous unburned

i ncl usi ons of black spruce or other heavy cover should provide optinmal habitat
for hares.

g. Aquatic Furbearers and Waterfow - When fires occur in riparian
(streansi de) areas and marshes, they can be beneficial to muskrat, beaver
goose, duck, and swan popul ations. Wthout fire, ponds will usually be filled
in by marsh vegetation. Organic matter accumulation will then favor the
establ i shment of shrubs and trees. Fire rids marshes of dead grass, sedges,
and shrubs and thereby tends to open up dense marsh vegetation to a degree
that suits feeding waterfow . Burning also stinulates the growh of new shoots
which are of greater forage quality. Fire can have a short term negative
i mpact when it occurs during nesting or nmolting periods.

Fire also is an inportant factor in the maintenance of marsh systens. In dry
summer s, peat marshes can burn down to the point where new bodies of water are
created. Burning also alters the insulative effect of old marsh vegetati on and
allows solar heat to penetrate and alter the marsh subsurface where per mafrost
or ice lenses are preval ent. Subsequent nelt-outs can result in new ponds and
altered vegetative cover

h. Terrestrial Furbearers - The furbearers other than beaver and
nmuskrat are carnivorous and tend to respond to fire in a manner simlar to
that of their primary prey popul ati on. Sonme predators such as |ynx are very
specific, concentrating their efforts toward securing snowshoe hares. O hers
such as the red fox are less specific and are able to thrive on a variety of
prey species such as rodents, hares, birds, and even fruits and berries at
certain times of the year

Because of their extremely | arge home ranges, wolves should not be harned by
fires of small or noderate size and will derive benefits fromsuch fires as
habi tat conditions devel op that favor prey species. Extrenely large fires in
cari bou wi nter range, however, may cause changes in caribou mgration routes
and choice of wintering areas. In that case, wl ves would al so be forced to
cease using the area, or switch to alternate prey species.

Fire probably benefits wolverine in nost cases because anpl e food sources are
apparently their key habitat requiremnent.

Red foxes have been characterized as ani mals of open grasslands and | ow
shrubs, subsisting primarily upon rodents and hares. Therefore, dependi ng upon
the nurerical response of red-backed and neadow vol e popul ati ons on a site,
the first 10 to 20 years following fire should benefit red foxes.

Lynx appear to prefer the sanme habitat types as snowshoe hares, their primary
prey; therefore, fires which benefit hares by increasing browse production in
association with adequate cover will also benefit |ynx. Numerous small fires
wi t h numer ous unburned inclusions should create optinmal conditions for hares
and | ynx.
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There is a conmon assunption that all fires are detrinmental to pine marten
popul ations, and intense fires do renove | arge trees which provide denni ng
habi tat. However, at the sane tine the food base for marten nmay be expanded.
The food preferences are broad and marten are not dependent upon a particul ar
prey species. Mce and voles constitute the main source of food, along with
birds, squirrels, and berries. The frequently voiced assunption that nartens
depend heavily upon red squirrels probably is not valid in Al aska.

Large fires that result in extensive replacenment of mature spruce with aspen
and birch are decidedly detrinental to marten. Marten usually abandon these
bur ned-over sites. However, the nosaic created by small fires or fires with
unbur ned i ncl usions of spruce probably benefit marten popul ati ons nore than
they harmthem Cover and denning sites are retained in the unburned portions,
whi |l e nearby foragi ng areas (openings created by fire) are inproved.

Both the | east and short-tailed weasel benefit fromthe increased prey
abundance that usually follows burning.

Coyot e popul ati ons are benefitted by fires that result in nmany openings within
the boreal forest or which result in replacenment of forest with grassland.

i. Small Manmmals and Birds - Fires either benefit nost snal
manmal s or cause only tenporary declines in their popul ati ons. Because
veget ati ve recovery enornously increases avail abl e bi omass on burned areas,
popul ati on declines are nore than conpensated for in a short tine. Red-backed
vol es, a species known to inhabit mature black spruce forests, wll quickly
exploit newly burned areas adjacent to mature stands of black spruce. Meadow
voles often will begin using the same burned area in about the third year
Peak rodent densities in one study occurred when environnmental conditions
could be tolerated by both red-backed and nmeadow voles 7 to 16 years follow ng
fire. The inplications of these observations are that predators largely
dependent upon rodents will derive maxi mal overall benefits froma fire during
that period of rodent super-abundance.

Al t hough nost small mammal species thrive best in very early seral stages of
vegetation a few, like the red squirrel and flying squirrel, are adapted to
ol d-age coniferous forests. These squirrels are dependent on white spruce for
food and cover, and woul d be adversely affected by fire.

The habitat requirenments for passerine birds varies greatly. Some |ike the
pi ne grosbeak are specialized seed eaters that prefer spruce forest. However,
nost species frequent younger seral stages of vegetation and are nost abundant
in areas of greatest plant diversity. Al burned areas will not be the sane
age nor size in an area with a history of fire, nor will conditions in |ike-
age burns be the sanme because of differences in prefire vegetation, and fire
severity. This presents a diverse vegetative nosaic that will support a w de
spectrumof bird life. Extensive stands of black spruce present a rather
narrow set of environnmental conditions which restricts the nunber of bird
speci es which can inhabit such areas.

Studi es of songbirds in relation to fire in the north are scarce; however,
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one study (Kl ein, 1963) graphically denonstrated the changes that can occur
following fire in the boreal forest. After burning of a white spruce forest in
Al aska in 1948, only 19 birds of 7 species were seen during 20 hours of
observation. By 1957, 9 years later, nearly 200 birds of 19 species were seen
but by 1961, 13 years later, only 16 speci es were observed. Wodpeckers were
wel |l represented because of insects in the fire-killed spruce.

j. Raptors - Hawks, ow s, eagles, and falcons generally benefit
fromfire. Small raptors that feed on mce and vol es benefit nost rapidly,
since the herbaceous vegetation that is preferred by these small rodents
returns to a burned site quickly after a fire. Raptors that specialize in
preying on hares, grouse and ptarm gan benefit the nost when shrubs and
sapling trees invade the burned site. Small fires or large fires with many
unbur ned i ncl usi ons woul d generally be best because of the vegetative npsaic
that would result. The sharp-shinned hawk is probably the only raptor in
Al aska that m ght be adversely inpacted by fire. These hawks forage in the
scrubby, open bl ack spruce nuskegs and prefer spruce trees for nesting sites.
QG her raptors are not nearly so restrictive in their foraging and nesting
requi renents. CGolden eagles, great gray owms, great horned ows, boreal ows,
goshawks, and hawk owls will nest in conifers, but neither require them nor
necessarily prefer them Kestrels, hawk owWws, and boreal ows nest in tree
cavities created by nesting woodpeckers. Burning produces standing dead trees
that are readily utilized by woodpeckers, flickers, and other hole nesting
species. Other raptors such as short-eared ow s and harriers forage and nest
in grassy meadow situations which are usually created and nmaintained by fire.

k. Fish - Fire effects which can directly inpact fish popul ations
are increased siltation and increased water tenperature. Indirectly, any
alteration of the nutrient flow which adversely affects aquatic organisnms wll
also in turn affect fish popul ati ons.

Very little surface erosion normally occurs on burned sites in interior Al aska
(except where heavy equi pment is used to suppress the fire); thus, stream
siltation is usually negligible. The few studi es which have been conducted on
fire effects on streamtenperature indicate no postfire increases in the
tenmperature of streams within a burned area. Thus, fish species which are
adapted to the cold water in Interior streans are not likely to be affected.
Burni ng al so does not seemto adversely inpact the aquatic fauna in the
Interior.

Fire has the potential for initiating other changes in a riverine system A
stream t hat coursed uni npeded through white spruce before a burn, may becone
dotted with beaver colonies 10 to 20 years after a fire. Beaver ponds provide
excel lent rearing waters for salnon fry and can al so benefit grayling and

pi ke. On the other hand, beaver dams may restrict fish mgrations and coul d
temporarily result in the absence of grayling fromthe upper reaches of sone
streans. Probably in nost cases the presence of beaver ponds is beneficial to
the fish resource of the area and should be viewed as a positive attribute of
fire.
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E. THREATENED AND ENDANGERED SPECI ES
1. Ani mal s

The only listed endangered ani mal species that has known distribution and
occurrence in the planning area is the peregrine falcon (Falco peregrinus
anatun). Since known nesting sites generally occur in areas where actua
burni ng of vegetation is unlikely (i.e., cliff faces and rock outcrops), the
potential for burning of nest sites or nortality to the bird or its young is
fairly renote.

Fire has long-term beneficial effects for peregrines because it provides
successi onal vegetational changes and diverse habitat for prey species. Fire

i nproves waterfow production in wetland habit. Diverse habitats and increased
vegetation productivity provide nunerous niches for small bird popul ati ons

whi ch may provide for an inproved prey species base for peregrines as well as
ot her raptor species.

The effects of fire suppression and related activities are considered to have
nore adverse inpact on sensitive, threatened, and endangered species than the
actual fire. Human activities, such as the construction of fire breaks, crew
canps, use of vehicles, retardant drops, ant low flying aircraft, which occur
near peregrine falcon eyries, would contribute to disturbance of nesting birds
and increase the likelihood for nest abandonnent or nortality to young.

2. Pl ant s

Four taxa proposed for threatened or endangered status (Mirray, 1980), have
been |l ocated within the planning unit. Three of these taxa - Snel owskia
borealis var. villosa, Snelowskia pyriform s, and Taraxacum carneocol oratum
are found on high, dry alpine ridgetops. The low fire potential in these areas
m nimzes the risk of destruction by fire, and the inaccessibility of the
mount ain summts precludes their consideration as staging areas for fire

equi prent or personnel. The fourth taxon, Oxytropis kokrinensis, is found in
the Ray Mountains at the northern boundary of the managenent area. The
fellfields of the low, rounded hills on which this species occurs provide nore
suitable fire fighting staging areas and their utilization could entai

di sturbance to the oxytrope. Wile the general distribution of the species in
the Ray Mountains is not yet known, it is believed to be sufficiently
extensive to withstand some disturbance to |ocal popul ations. For this reason
Oxytropis kokrinensis does not warrant specific protection at this tine, but
the likelihood of its presence should be noted.

F. HUVAN VALUES AND ACTI VI TI ES
1. W der ness

Denali National Park contains the only designated wilderness within the

pl anni ng area. As a natural ecosystem process, fire will increase the
suitability of any area for wilderness designation by Congress. The
opportunity for primtive recreation and solitude could even be enhanced.
Conversely, the use of bulldozed firelines could effectively renmove an area
fromw | derness consi deration, nmaking any such activity extrenely undesirable.
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2. Cultural /Hi storic Resources

Cultural resources are the prehistoric and historic evidence of human
activities. In addition to physical remants, cultural resources can be found
in oral accounts and custons passed down through the generations, and in
lifestyles and lifeways that continue to be |lived. Because fire suppression is
only a very recent activity of humans in Al aska, nost cultural val ues,
especially lifeways, have evolved in fire-dependent environnents. Some aspects
of the cultural heritage in the planning area have been significantly

i nfluenced by fire, since fire has played a major role in the vegetati on ant
wildlife resources that contribute substantially to those lifestyles, custons,
and cul tural styles.

The pl anning area contains a variety of known cultural resources, including
archeol ogi cal sites thousands of years old, native ceneteries, forner
conmunity sites, and travel routes associated with native heritage. Evidence
of nore recent human settlers includes cabins, roadhouse sites, mnes, trails,
and tool s and equi prent associated wi th European explorers and settlers.

Al t hough sonme surveys have been done and others are ongoing, only a relatively
smal | portion of the planning area has had extensive investigation for

cultural resources. Until surveys can be conpleted, all cabins and other
remai ns nust be considered culturally valuable. The only National Register
sites currently listed are all cabins and roadhouses associated with the
Iditarod Trail, which is the first National H storic Trail in the United

St at es.

In assessing the inpacts of fire and fire suppression activities on cultura
resources, it is advisable to draw a distinction betwen surface and
subsurface resources. Surface resources are primarily historic in nature and
tend to be constructed of flammable materials, because natural processes of
deterioration have not operated | ong enough to | evel structures. Subsurface
resources are primarily prehistoric and archeol ogi cal, and tend to consi st

| argely of nonflammabl e materi al because natural processes of deterioration
have elim nated nost organic matter. Furthernore, subsurface resources tend to
be much less visible than surface resources, because structures have been

| evel ed and the material covered by vegetation.

a. Effects of Fire - Information concerning the effects of fire
and fire suppression activities on cultural resources is scanty. Some
i nformati on has been gathered concerning fire effects in the | ower 48 states,
but any attenpt to generalize fromthis data to radically different conditions
in Alaska would not be justifiable. Nevertheless, |ogic and reason woul d seem
to indicate that surface historic structures are subject to severe effects
fromfire itself. Organic materials used in construction are likely to be
conpl etely destroyed or substantially damaged as a result of burning.

Subsurface resources are much less likely to be significantly affected by
fire. In a very severe fire, which burns down to mineral soil, organic
materi al such as bone, ivory, and wood that is present in the soil matrix wll
be destroyed. Intense heat fromsuch a fire is also likely to fracture and

ot herwi se damage non-organic material such as ceram cs and chi pped stone.
Because of well-devel oped vegetation mats and generally noist soils, fire in
this regi on does not usually burn extensive areas to mneral soil. In this
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case, severe inpacts to subsurface cultural resources are very unlikely. Mich
of interior Alaska is known to have burned in the past. Evidence of such
burni ng has been observed on several archaeol ogical sites that have been
excavat ed, apparently with no evidence of severe inpacts fromthe fires.

b. Effects of Fire Suppression - The possibility of damage to
surface cultural resources fromfire suppression activities is relatively
slight. This is particularly true of standing historic structures which can be
easi |y observed, even by untrained individuals. Consequently, it is likely
that nmost suppression activities such as fireline and canp construction can be
| ocated so as to prevent inpacts to surface cultural resources. Surface sites
such as lithic scatters will be disturbed by fireline construction and sim|lar
ground-di sturbing activities.

Subsurface cultural resources are likely to be damaged by suppression
activities, particularly firelines. Such resources are difficult to observe,
particularly in regions such as the Tanana/M nchum na, where well -devel oped
vegetation mats obscure them nmaking it likely that such sites will not even
be di scovered until after they have been di st urbed.

3. Vi sual Resources

The effect of fire on the visual resource is primarily beneficial but can be
adverse in areas of high visual sensitivity. In general, areas of high visua
sensitivity correspond to major travel corridors and popul ation centers. Mjor
access corridors which may be visually sensitive include the Yukon, Kuskokw m
and Tanana Rivers, roads, najor aviation routes, and the Iditarod Trail

Wldfire is an integral part of the ecol ogi cal process that maintains or
enhances natural visual diversity. In the short-term a small fire (up to

50, 000 acres), blackens an area creating sharp visual contrast and possibly
visual interest. Extrenely |arge, severe fires (over 50,000 acres) with few
unburned or | ess severely burned inclusions, create |arge expanses of

bl ackened | andscape whi ch are nonotonous and result in reduced visua
interest. Extensively burned areas will have a negative visual inmpact on sone
users (viewers), although others will view the scene positively, or make no
val ue judgnment. Even | arge burned areas may create a pl easing visual effect
once vegetation regrowh has begun

Fire suppression can cause highly adverse damage to visual resources. Short
terminpacts are generally acceptabl e unless viewed from key observation
posi ti ons such as hi ghways, high use areas, or scenic overlooks. Long-term

i npacts are unacceptable and are usually a result of bulldozed firelines.

Bul | dozers disturb the organic mat and expose mineral soil, creating distinct
unnatural |ines across the | andscape, and sharp col or contrast that may take
decades to di sappear

4. Ar Quality

The inevitable fate of vegetation is deconposition and eventual incorporation
into soil. During a very short period of time while a fire is burning,
processes of oxidation and chem cal transformation occur which are simlar to
those that slowy occur in deconposition, with the concurrent production of
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some materials that go into the atnosphere and are eventually returned to the
vegetation system There is a great chemical simlarity between the products
of conbustion of forest fuels and the products of decay. A summary of

em ssions (Figure 2) fromforest burning indicates relatively |arge anmounts of
carbon dioxide, water, particul ates, and carbon nonoxi de. Lesser ampunts of
hydrocar bon and nitrogen oxides, and essentially no sul fur oxides are produced
fromforest fires (Martin, 1976).

There are substances, terned and regarded as "pollutants,” which emanate from
forest burning and enter the atnosphere. Carbon dioxide (CO2) and water (H20O
em ssions are not considered pollutants. Carbon nonoxide (CO is toxic and

| ethal concentrations of CO have been found in the active part of sone fires.
H gh CO concentrations at the fire site decrease rapidly in any direction to
anbi ent conditions. The burning of forest fuels contributes only 1/600 of the
total COemtted fromother natural sources. Unsaturated hydrocarbons (HC) of
| ow nol ecul ar weight are related to Los Angel es-type phot ochem cal snog.

Hydr ocar bons known to be photochem cally reactive are present in wood snoke
but, with the exception of ethylene, in very small anmounts. Hydrocarbons are
extrenely wi despread in the plant world in volatile oils, waxes, and resins.
The nost prevalent HC in the atnosphere is nethane (marsh gas) which
originates primarily fromthe decay of organic material. The relative

i nportance of HC emtted fromforest fires, as far as photochem cal snog is
concerned, appears to be very small. Nitric oxide (NO is also regarded as an
i mportant pollutant because of its involvenent in photochem cal snpbg processes
whi ch may produce danmagi ng conpounds such as ozone ((3) and
peroxyacylnitrates. NOis not a combustion product, but forms when air is
heat ed hi gher than 2800E F. On a gl obal basis, natural production of NQ
nostly by soil organi snms, exceeds man's production by 15 to 1. Forest fires
are an insignificant source of NO There is no evidence that the em ssions
from conbustion of forest fuels are a threat to human heal th (USDA For est
Service, 1976).

The visible colum of snmoke froma forest fire contains a |lot of water, very
smal | aerosols of organic matter, and sone unburned carbon in finely divided
form The water condenses on the particulates, formng a cloud of water
droplets. The total accumul ation of particul ates or aerosols from burni ng wood
is very small in conparison with that emanating normally fromforests. The
principal valid objection to the burning of forest fuels as regards
particulate pollution is the tenporary interference with visibility. Mlitary,
conmercial, recreational, and even fire detection and fire suppression
aircraft activities can all be adversely affected by snoke. However, data from
the Al askan interior indicate that snoke conditions severe enough to inpact
aircraft (visibility reductions to 6 mles or less) do not occur to the extent
general |y assuned (refer to Table 1). Yearly occurrences of heavy snoke range
from an average of about 6 days per year at Tanana to about 2 days per year at
MG ath. Even when heavy snoke is present, it is rarely (less than 40% so
severe as to exceed the Visual Flight Rule (VFR) weather mninunms for aircraft
within a control zone airspace and very rarely (less than 15% exceeds VFR

m ni runs for areas outside of control zone airspaces. The historica
occurrence, extent, and duration of heavy snoke in the interior of Al aska

i ndicate the problemis m nimnal
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Figure 2. Range of emission fa;tois from forest burning. Because diffi=-

culties in sampling and the complexity of the problem, estimated levels of
emission factors may vary greatly from these data. (Figure is adapted from
that of P. ¥W. Ryan, Southern Forest Fire Laboratory, USDA Forest Servicge,
Macen, Ga. Figures for emissions of carbon dioxide, water, and particulates
have been modified.)



